The present work was conducted to study the effect of supplementation with unripe banana flour at 15, 30, and 45% levels on rheological characteristics and some biochemical parameters of obese rats suffering from diabetes. Seventy two male albino rats weighing (200g) were used in this study. The rats were divided into two main groups as follows. The first main group (8 rats) was fed on basal diet (as a negative control group). The second main group (64 rats) was fed on high fat diet (19% saturated fat+1% corn oil) for four weeks to induce obesity. After that, the rats were injected with alloxan (120 mg /kg body weight) to induce diabetes, and they were divided into 8 subgroups, Subgroup (1): fed on high fat diet as positive control group 1 . Subgroup (2): fed on high fat diet containing bread as positive control group 2 . Subgroups (3, 5, and 7): fed on high fat diet containing bread supplemented with (15, 30, and 45% banana flour) /kg diet respectively. Subgroups (4, 6, and 8): fed on high fat diet containing the same levels of banana flour (15, 30, and 45%) / kg diet respectively. The results could be summarized as follows, all treated groups improved serum glucose, cholesterol, triglycerides, LDL-c, VLDL-c, uric acid, urea nitrogen and creatinine, especially the group fed on high fat diet containing supplemented bread with 45% unripe banana flour and the group fed on high fat diet containing unripe banana flour equal to 45% supplementation. -Casein (80% protein), vitamins, minerals, cellulose, choline chloride (50%), gluten and alloxan were obtained from El-Gomhorya Company, Cairo, Egypt. -Unripe banana, white flour, salt, yeast, milk powder and butter were obtained from a local market, Cairo, Egypt. -Normal male Albino rats (n=72 weight 20010g) were obtained from the laboratory and animal colony, Ministry of Health and population, Helwan, Cairo, Egypt. -All kits of the biological parameters were purchased from Sigma Chemical Company, Egypt.
I. INTRODUCTION
Diabetes is a disease in which the body does not produce or properly use insulin. Insulin is a hormone that is needed to convert sugar, starch and other food into energy needed for daily life (American Diabetes Association, 2003) . Diabetes mellitus type 2 is one of the common types of diabetes in the world and in the present time is increasing. Therefore this disease has a very importance role in human health (Kamesware and Rao., 2001) .
Banana belongs to the family Musaceae, genus Musa and is a general term embracing a number of species or hybrids in this genus (FAO, 2002) . Banana is consumed directly as raw, ripe fruit or processed into pulp-liquid fruit, canned slice, deep-fried chips, toffees, fruit bars, brandy and others (Kachru et al., 1994) .
New economical strategy to increase utilization of banana includes the production of banana flour when the fruit is unripe and to incorporate the flour into various innovative products such as slowly digestible cookies Aparicio-Saguilan, et al., (2007) and high-fiber bread Juarez-Garcia, et al., (2006) . The aim of this study was to investigate the effect of supplemented bread with unripe banana flour on some biochemical parameters of obese rats suffering from diabetes.
II. MATERIALS AND METHODS

A. Materials
proof for one hour, then baked in an oven at 260 º C for 30-40min . The pan bread was allowed to cool for 2 hours before evaluation.
Rheological characteristic
Farinograph test: Farinograph test was carried out to determine the water absorption, arrival time, dough development, dough stability, and dough weakening of the resultant after 12.0 min, according to the method described in (A.A.C.C. 2000) .
Extensograph test: Extensograph test was carried out to determine under curve with planimeter and report in (cm 2 ) extensibility (mm), maximum resistance to extension and proportional number according to the method described in (A.A.C.C. 2000) .
Biological Study
Preparation of Diets: The experimental diets were prepared according to the methods of Reeves et al., (1993) . The diets consisted of protein (14%), fat (4%), salt mixture (3.5%), vitamin mixture (1%) choline-chloride (0.25%), cellulose (5%) and the remainder was starch.
Experimental Animal Design: Male albino rats Spargue Dawley Strain (72 rats) weighing (200  10 g) were housed in well aerated cages under hygienic condition and fed on basal diet for one week for adaptation. After this week, the rats were divided into two main groups as follows:
The first main group (8 rats) was fed on basal diet (as a control negative group).
The second main group (64 rats) was fed on high fat diet (19% saturated fat + 1% oil) four weeks to induce obesity. Then, the rats were injected with alloxan (120 mg / kg body weight i.p.) to induce diabetes ( 
C. Statistical Analysis
The statistical analysis was carried out by using SPSS, PC statistical software (version 10.0; SPSS Inc, Chicago. USA). The results were expressed as mean SD. Data were analyzed by one way analysis of variance (ANOVA). The Difference between means were tested for significance using least significant difference (LSD) test at (P<0.05) Steel and Torri, (1980).
III. RESULTS AND DISCUSSION
A. Rheological Characteristics of the Dough
Farinograph test: The data presented in table (1) revealed that, adding unripe banana flour to wheat flour at 15, 30, and 45% resulted in a progressive increase in the water absorption. The ratios reached to 60.4%, 61.0% and 61.9% respectively, comparing with control (wheat flour only), which recorded 59.0%.
On the other hand, there was no effect on the arrival time of dough and the development of dough by adding unripe banana flour to wheat flour (except at 45% addition) compared with control dough (wheat flour only). Concerning dough stability, it was noticed that, the values of stability increased by increasing the ratio of addition of unripe banana flour to wheat flour (1.5 -5.0 -11.0min) at 15, 30, and 45% respectively.
The degree of softening or weakening of the dough was decreased due to addition of 30%, 45% unripe banana flour to 110, 80 B.U respectively, while there was an increase in the degree of softening or weakening of the dough due to adding 15% unripe banana flour to140 B.U, comparing with wheat flour dough 120 B.U. Adding 45% unripe banana flour to wheat flour was recorded to be the lowest degree of softening or weakening of dough. It could be concluded that, increasing the addition of unripe banana flour is more effective in bread making Extensograph test: Data showed that, the control wheat flour dough was recorded to be the lowest value of elasticity (170 B.U). Elasticity means resistance of dough to extensibility. Adding unripe banana flour to wheat flour increases the elasticity of dough that (620 B.U) means improving the gluten in the dough. The highest value was in 45% unripe banana flour. From the data presented in table, it could be observed that, there are inverse relation between elasticity and extensibility (increase elasticity -decrease extensibility). The results showed that, increasing the levels of unripe banana flour (15, 30 , and 45%) decreased extensibility (75, 63, and 35 mm, respectively), compared with wheat flour dough (120mm).
Proportional number (P.N) means elasticity extensibility. The results in the same table indicated that, increasing the elasticity of dough (370, 260, and 620 B.U) increased in P.N (4.93, 4.13, and 17.7 respectively) compared with those of the control which recorded (1.42). Concerning energy, its values decreased gradually by increasing the ratio of addition of unripe banana flour. From the obtained results, it could be concluded that, addition of unripe banana flour improved the quality of wheat flour.
Pitiporn, et al (2011) mentioned that, the tensile strength decreased when the banana flour content increased. Notably, the addition of banana flour, non-gluten flour, in the fabrication of dried noodles diluted the gluten strength of the wheat flour and interrupted as well as weakened the overall structure of the noodles. These results are in line with those of (Kovacs et al. 2004 ) who reported that, about 80% of the total protein of wheat flour is gluten. Gluten proteins are composed of gliadins and glutenins, which are responsible for gluten or dough extensibility (viscosity) and strength (elasticity), respectively. Therefore, removal of wheat flour would impair the gluten matrix, hence leading to the weakening of noodle texture
B. Effect of Unripe Banana Flour or Supplemented Bread with It at Different Levels on Feed Intake of Obese Rats Suffering From Diabetes
Data in table (3) showed that, the mean value of feed intake in healthy group fed on basal diet (control -ve group) increased than those of obese diabetic group fed on high fat diet (17.00 vs. 15.511 g/day for each rat, respectively). These results are in the line of the finding of (Abdel-Megeid, et al,1990) who found that, the feed intake of normal control group of rats fed on casein diet was 13± 0.789g /day, while the feed intake of diabetic rats was 12.12 ± 0.924g /day. (Bell and Hye, 1992) confirmed that, diabetic rats had significant decrease in feed intake compared with non-diabetic rats.
The mean values of feed intake in all treating groups with 300 g bread supplemented with 15%, 30% and 45% unripe banana increased than that of the negative control group, while treating obese diabetic groups with the amounts of unripe banana which were used in preparing bread decreased the mean values of feed intake, than that of the negative control group.
The obtained results are in the line with (Mallick et al., 2007) who demonstrated that, treated diabetic rats with aqueous-methanolic extract of root of M. paradisiaca at the dose of 80 mg/0.5 ml olive oil/100 g body weight/rat/day for 14 days increased feed intake and body weight, as compared to un-treated diabetic rats (21.3 ± 2.4 and 155.6 ± 6.7) vs. (15.3 ± 2.1 and 152.1± 6.2) and respectively. 
C. Effect of unripe banana flour or supplemented bread with it at different levels on weight and body weight gain % of obese rats suffering from diabetes
Results in table (4) revealed the effect of unripe banana flour or supplemented bread with it at different levels on weight and body weight gain % of obese rats suffering from diabetes. The mean value of weight of obese diabetic groups (control +ve groups) fed on high fat diet or high fat diet containing control bread increased significantly in the end of the experimental period, as compared to healthy rats (control -ve group) (353.750 ± 4.787 and 379.500 ± 4.434) vs. (260.750 ± 3.304), respectively Induction of diabetes mellitus was evident in the diabetic rats induced by alloxan (DMIA) based on significantly higher blood glucose level, significantly larger 24-h urine output, and significantly smaller body weight gain than the controls. Significantly smaller body weight gain was related to the phosphorus depletion of soft tissues in alloxan induced diabetes; phosphorus depletion appeared in body weight loss and negative phosphate balance (Locatto, et al., 1997) . The increase in body weight gain in the results of this study was related to using high fat diet. Several studies have demonstrated that increased carbohydrate and saturated fat may induce obesity in the absence of increased energy intake (Oscai et al., 1987) and Barnard et al., 1998) .
All treated obese diabetic groups with diet containing bread supplemented with 15%, 30% and 45% unripe banana or, the same levels used in preparing the bread showed significant decrease p<0.05 in final body weight and BWG% p<0.05, as compared to the positive control groups. The best results in decreasing the weight of obese diabetic rats was recorded for the group which was treated with bread supplemented with 45% unripe banana flour and that treated with the same level of unripe banana flour.
According to the containing of unripe banana flour of resistance starch, animal studies consistently showed that diets containing high levels of RS (16%) reduced body weight gain and /or adiposity in rodents (5) , showed that, the mean value of serum glucose of obese diabetic rats which were fed on high fat diet (positive control group) increased significantly p<0.05, as compared to healthy fed on basal diet (negative control group) (179.089 ± 8.748 vs. 74.583 ± 3.040 mg/dl), respectively. The mean value of serum glucose of positive control group increased by about 140.12%, than that of the negative control group.
Alloxan destroys pancreatic ß-cells, its structural resemblance to glucose enables alloxan to enter ß-cells plasma membrane via glucose transporters (Glut2). Also, alloxan produces reactive oxygen species which is limited to the pancreatic islets (Elsner et al., 2006 and Lenzen, 2008) .
The present results are in agreement with (Kaimal, et al., 2010) who confirmed that administration of alloxan by 130mg/ kg body weight produced hyperlipidemia in rats with a significant increase in the levels of serum glucose, triacylglycerol, and cholesterol. komal, et al., (2012) mentioned that, alloxan has been reported to cause significant reduction of insulin producing βcells of islets of langerhans thus inducing hyperglycemia. The increased blood glucose level in diabetic rats, as compared to normal control group may be due to increased glycogenolysis or gluconeogenesis.
Feeding obese diabetic rats on high fat diet containing control bread led to significant increase in serum glucose, as compared to healthy rats fed on basal diet. Serum glucose increased by about 151.46% in the positive control group fed on diet containing control bread, than that of the negative control group. All treated obese diabetic groups with high fat diet containing bread supplemented with 15%, 30% and 45% banana flour showed significant decrease (p< 0.05) in serum glucose, as compared to obese diabetic group fed on high fat diet containing un-supplemented bread. Serum glucose decreased gradually with increasing the levels of banana flour which used in supplemented bread. 
High fat diet. HFD
From these results it can be concluded that, feeding obese diabetic rats on high fat diet led to significant increase in serum glucose, as compared to healthy rats fed on basal diet. Treating obese diabetic rats with bread supplemented with 15%, 30% and 45% unripe banana or the same levels of unripe banana flour separately decreased the mean values of serum glucose as compared to the positive control groups (fed on high diet or high fat diet containing control bread). The highest banana flour (45%) either separately or in supplementation resulted the best results in serum glucose. These results are line with (Ojewole and Adewunmi, 2003) who indicated that methanolic extract of mature green fruits of Musa paradisiaca (MEMP) at (100-800 mg/kg p.o.) induced significant reductions in the blood glucose concentrations of both normal and diabetic mice.
The result of phytochemical screening on the stem juice of M. paradisiacal (SEM) reveals that, the extract contained various pharmacologically active compounds such as tannins and alkaloids. The alloxan-treated diabetic rats receiving SEM showed significant (p< 0.001) decrease of blood glucose levels in comparison to diabetic control and this could be due to the possibility that, some ß-cells are still surviving to act upon by M. paradisiaca to exert its insulin releasing effect (Suneetha et al., 2010) 5th International Conference on Agriculture, Environment and Biological Sciences (ICAEBS-16) April [28] [29] 2016 Bhaskar, et al., (2011) examined the effect of banana (Musa sp. var. elakki bale) flower and pseudostem on hyperglycemia and advanced glycation end-products (AGEs) in streptozotocin-induced diabetic rats, and they indicated that, banana flower and pseudostem have low glycemic index and have a high content of dietary fiber and antioxidants.
The ameliorating effect of the unripe plantain flour on hyperglycemia in the diabetic animals can be explained from 2 perspectives: First, it was found to contain significant quantities of crude fiber as earlier mentioned. Dietary fiber decreases the absorption of cholesterol from the gut in addition to delaying the digestion and conversion of starch to simple sugars and this is an important factor in the management of diabetes. Secondly, the flour was found to contain tannins, saponins, alkaloids and flavonoids which are polyphenolic compounds. Polyphenols are products of the secondary metabolism that originate from 2 main synthetic pathways; the Shikimic acid and/or the acetatemalonate pathways, both of which are derived from glucose metabolism in plants. Some polyphenols such as tannins inhibit the activity of digestive enzymes such as trypsin and amylase. The inhibition of glycolytic activity of brush border enzymes by polyphenolic compounds seems to be one of the factors that stimulate hypoglycemic action in some medicinal plants. In addition, flavonoids, as antioxidants may prevent the progressive impairment of pancreatic beta cell function due to oxidative stress, thereby reducing the occurrence of diabetes. Thus it's plausible to infer that, these crude fiber and phytochemicals could through synergistic interactions, and ameliorate the hyperglycemia that resulted from the diabetes in the animals (Eleazu and Okafor, 2012) .
E. Effect of unripe banana flour or supplemented bread with it at different levels on lipid profile of obese rats suffering from diabetes
Serum cholesterol and triglycerides (mg/dl)
The mean value of serum cholesterol and triglycerides increased significantly p<0.05 in obese diabetic group which fed on high fat diet, as compared to healthy group fed on basal diet (Table 6 ). Alloxan administration destroys the islet cells of pancreas causing insufficient production of insulin. Insulin deficiency relieves the inhibition on hormone sensitive lipase, which along with other hormones, glucagon and catecholamines, promote lipolysis leading to abnormally high concentration of serum lipids (Al-Shamaony, et al.,  1994) .
El-Missiry et al., (2004) supported the above mentioned results as they found that, adult male rats injected intraperitoneally with 100mg/kg of alloxan have developed hyperglycemia and hypercholesterolemia in serum after 7 days of alloxan treatment. Treating obese diabetic rats with high fat diet containing bread supplemented with 15%, 30% and 45% unripe banana flour, or unripe banana flour decreased serum cholesterol and triglycerides significantly p<0.05, as compared to obese diabetic rats treated with high fat diet containing control bread. Yin, et al., (2008) studied the effects of a single banana meal (400g) on plasma lipids and lipoprotein profile, plasma oxidative stress and susceptibility of LDL to oxidation in 20 healthy volunteers, and they showed that the very low density lipoprotein (VLDL), LDL and high density lipoprotein (HDL) decreased significantly after 2 h post-dose phase.
TABLE VI EFFECT OF UNRIPE BANANA FLOUR OR SUPPLEMENTED BREAD WITH IT AT DIFFERENT LEVELS ON LIPID PROFILE OF OBESE RATS SUFFERING FROM DIABETES
On the other hand, bananas are also sources of flavonoids, chemical compounds which possess the capacity of modulating lipid metabolism. In this context Vijayakumar et al., 2009 demonstrated that oral administration of flavonoids extracted from unripe fruits of Musa paradisiaca showed significant hypolipidemic activities in male rats (Sprague Dawley strain) at a dose of 1 mg/100 g body weight (BW)/day. Flavonoids reduced total cholesterol by increase in the degradation and elimination of cholesterol via bile acids and neutral sterols. Besides, it decreased the levels of serum triacylglycerols by increase of the activity of lipase lipoprotein in the adipose tissue. Flavonoids also decreased the activity of enzymes glucose-6-phosphate dehydrogenase and malate dehydrogenase.
Hemicellulose and other neutral detergent fibers (NDF) from the unripe M. paradisiaca fruit showed low absorption of glucose and cholesterol and low serum and tissue levels of cholesterol and triglycerides (Usha et al., 1989) . Animal studies have shown that, banana has the potential to lower cholesterol. The researchers suggested that, the dietary fiber component in banana pulp was responsible for its cholesterollowering effect. The amount of dietary fiber in banana is relatively constant during banana ripening (Sampath Kumar  et al., 2012) .
Serum lipoprotein-cholesterol (mg/dl)
Feeding obese rats which suffer from diabetes on high fat diet led to significant increase p <0.05 in serum LDL-c and VLDL-c, while serum HDL-c decreased significantly, as compared to the negative control group. The mean values of serum LDL-c and VLDL-c increased by about 446.99% and 92.48%, while HDL-c decreased by about 42.87% in obese diabetic rats fed on high fat diet, than the healthy rats fed on basal diet (Table 7) . Stamler, et al., (1993) supported the above mentioned results as they stated that, the most common lipid abnormalities found in individuals with type 2 diabetes Parivash, et al., (2011) observed that injection 20 adult male rats of 75 mg/kg body weight (BW) alloxan, significantly increased in blood glucose level, cholesterol, VLDL-C, LDL-C and TG, and HDL-C decreased, this was associated with decrease in insulin level, as compared to non diabetic control rats. All treated obese diabetic groups with high fat diet containing bread supplemented with 15%, 30% and 45% unripe banana flour showed significant increase p<0.05, in serum HDL-c, as compared to the positive control group fed on high fat diet containing un-supplemented bread (table 7) . Serum HDL-c increased gradually with increasing the level of unripe banana flour supplemented bread. Treated obese diabetic rats with the bread which is supplemented with 45% unripe banana flour recorded were the best treatment, which resulted in increased serum HDL-c, as compared to the groups which treated with bread fortified with 30 and 15% unripe banana flour.
Serum LDL-c decreased gradually with increasing the level of unripe banana flour in preparing the bread. Treated obese diabetic rats with the bread which was supplemented with 45% unripe banana flour recorded the best treatment, because this treatment decreased serum LDL-c, as compared to the groups which which treated with bread supplemented with 30 and 15% unripe banana flour. Feeding obese diabetic rats on high fat diet containing the amount of unripe banana flour (45%) recorded the best results in serum LDL-c, as compared to the groups fed on high fat diet containing 30% and 15% unripe banana flour. This group decreased serum LDL-c by amount 55.049%, than that of the positive control group fed on high fat diet.
The mean value of serum VLDL-c increased significantly p<0.05 in obese diabetic group which were fed on high fat diet, as compared to healthy group fed on basal diet. Feeding obese diabetic rats on high fat diet increased serum VLDL-c by about 92.476%, while feeding obese diabetic rats on high fat diet containing control bread increased serum VLDL-c by about 85.833%, than that of the negative control group fed on basal diet. Treating obese diabetic rats with high fat diet containing bread supplemented with 15%, 30% and 45% unripe banana flour decreased serum VLDL-c significantly (p<0.05), as compared to obese diabetic rats treated with high fat diet containing control bread. The highest amounts of unripe banana flour and the bread supplemented with this amount decreased the mean values of serum VLDL-c, than that other of treated groups. Flavonoids may decrease the risk of cardiovascular disease by increasing these two ratios (HDL-C/TC and HDL-C/LDL-C). Flavonoids increase the HDL-C/LDL-C ratio that may hasten removal of cholesterol from peripheral tissues to liver for catabolism and excretion (Weggemans and Trautwein 2003) .
The results of the present study are in line with Mallick et al., 2006 who conducted that methanolic root extract of M. paradisiacal at the dose of 80 mg (1:1)/ 0.5 mL olive oil/100 g body showed total cholesterol (TC), triglyceride (TG), LDLc and VLDLc lowering effect in diabetic rats.
Phytochemical analysis of the ethanol extract of Musa fruits revealed the presence of flavonoids, and other phenolic compounds, steroids and glycosides. Flavonoids and other polyphenols in the extract might have acts as antioxidants and scavenged the free radicals generated during alloxaninduced diabetes mellitus. In addition to free radical scavenging, flavonoids can exert their antioxidant activity by mechanisms such as, chelating metal ions or inhibiting enzymatic systems responsible for free radical generation (Knekt, et al., 2009 ). In this respect, studies have shown that ethanol extract of fruits of Musa AAA at the lower dose (500mg/ kg body weight) contains appropriate concentrations of the active components which acted synergistically in decreasing the levels of serum lipids and tissue lipid peroxides (Kaimal, et al., 2010) . Elekofehinti, et al., (2013) indicated that administration of diabetic rats with saponins (20-100 mg/kg) for 21 days significantly reduced the elevated levels of glucose, decreased total cholesterol (TC), total triglycerides (TG), low density lipoprotein (LDL) and increased high density lipoprotein (HDL) in the serum towards normalcy when compared to the diabetic control. In addition, saponins exhibited strong inhibition of lipid peroxidation and increased the levels of antioxidant enzymes (superoxide dismutase and catalase) in the serum liver and pancreas.
F. Effect of unripe banana flour or supplemented bread with it at different levels on kidney functions of obese rats suffering from diabetes
The mean value of serum uric acid increased significantly p<0.05 in obese diabetic groups fed on high fat diet or high fat diet containing control bread, as compared to healthy group fed on basal ( Table 8 ). The obtained data are in agreement with (Asayama et al 1994; Ganong, 1995 and Sydne, 1996) who found that, uric acid has been found to increase in serum of diabetic rats. This can be attributed to the increased rates of protein catabolism and gluconeogenesis for obtaining energy because of the body's inability to utilize blood glucose due to lack of insulin production and or action.
The mean values of serum uric acid in obese diabetic groups which were treated with high fat diet containing the amounts of unripe banana flour 30%, 45% decreased significantly, while serum uric acid in the group treaded with 15% unripe banana flour/kg diet showed non-significant changes, as compared to the positive control group fed on high fat diet. Feeding obese diabetic rats on high fat diets containing supplemented bread with 15%, 30% and 45% unripe banana flour decreased the mean values of serum uric acid significantly, as compared to the positive control group fed on high fat diet containing control bread. Serum uric acid decreased gradually with increasing the levels of unripe banana flour in preparing the bread. Obese diabetic group which was treated with high fat diet containing supplemented bread with 45% unripe banana flour recorded the best results in serum uric acid, because this group showed significant decrease in this parameter, as compared to other treated groups. This treatment decreased this parameter by about 34.504%, than that of the positive control group fed on high fat diet containing control bread. The mean value of serum urea nitrogen increased significantly p<0.05 in obese diabetic groups fed on high fat diet or high fat diet containing control bread, as compared to healthy group fed on basal. The present results are in agreement with El-Demerdash, et al., 2005 who administered alloxan as a single dose (120 mg /kg BW) to induce diabetes, and they observed that the levels of glucose, urea, creatinine, bilirubin, Aspartate aminotransferase (AST), alanine aminotrans-ferase (ALT), were significantly (p < 0.05) increased in plasma of alloxan-diabetic rats compared to the control group. Eze, (2012) showed that there is statistical significant reduction in weight, a significant increase in the renal function parameters (urea, creatinine, potassium, sodium and bicarbonate) due to diabetes, which was induced by a single intraperitoneal administration of freshly prepared solution of alloxan monohydrate (150mg/kg).
Feeding obese diabetic rats on high fat diets containing supplemented bread with 15%, 30% and 45% unripe banana flour decreased the mean values of serum urea nitrogen significantly, as compared to the positive control group fed on high fat diet containing control bread. On the other hand, serum urea nitrogen decreased gradually with increasing the levels of unripe banana flour in supplemented bread. The highest level of unripe banana flour (45%) decreased the mean values of serum urea nitrogen significantly than that of the groups which were treated with the medium and lowest levels of unripe banana flour (15 and 30%). The mean value of serum creatinine increased significantly p<0.05 in obese diabetic groups fed on high fat diet or high fat diet containing control bread, as compared to healthy group fed on basal diet. Obese diabetic group which was treated with high fat diet containing supplemented bread with 45% unripe banana flour recorded the best results in serum creatinine, which showed significant decrease compared to other treated groups. The decreasing was about 47.488%, than that of the positive control group fed on high fat diet containing control bread. Similar trend was found when unripe banana flour was used separately.
From the obtained results it can be concluded that, feeding obese diabetic rats on high fat diet or high fat diet containing control bread led to significant increase in uric acid, urea nitrogen and creatinine, as compared to healthy rats fed on basal diet. Treating obese diabetic rats with bread supplemented with 15%, 30% and 45% unripe banana or separately decreased the mean values of serum uric acid, urea nitrogen and creatinine, except the group of rats which was treated with 15% unripe banana flour, as compared to the positive control groups (fed on high diet or high fat diet containing control bread). Bread supplemented with highest level of unripe banana and the same level separately recorded the best results in serum kidney functions.
Poonguzhali and Chegu, (1994) observed that rats treated with aqueous banana stem extract, urinary oxalate excretion was significantly reduced, when compared with the controls. The extract reduced urinary oxalate, glycollic and glyoxylic acid and phosphorus excretion in the hyperoxaluric rats. The extract appeared to have no effect on urinary calcium excretion. Chun -Kuang, et al., (2007) demonstrated that the high-resistance-starch in Japonica rice diet reduces glycemic and insulinemic responses of normal rats and reduces serum cholesterol, fructosamine, creatinine and uric acid concentrations, glycosylated hemoglobin and MDA levels, and increases total radical-trapping antioxidant parameter (TRAP) of STZ induced diabetic rats compared to the cornstarch diets.
The obtained results are in the line with Prasobh and Revikumar 2012 who reported that the level of serum uric acid, blood urea nitrogen (BUN) and creatinine were found to decrease by Musa tablet at high dose (500mg /kg) and low dose (250 mg/kg), and Chusri and Nopparat (2013), who confirmed that the extract of M. sapientum flowers (250 mg/kg) decreased blood urea nitrogen and creatinine.
